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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca « Anredpay» 6a30BOro ypoBHs i 00ydaromuxcst 7 —
9 kmaccoB paspaboraHa Ha ocHOBe DejepalbHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oopazoBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHUI,
NPEIBSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIIMNA POCCHHUCKOTO OOpa30BaHMSI.
Peanmauml IporpaMMbl OGGCHG‘-II/IBaeT OBJIAJCHUC KIIFOYE€BBIMU KOMIICTCHIUAMU,
COCTABJISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
O6H_I€Ky.]IBTypHOFO, JIMYHOCTHOT'O U MMO3HABATCJIIbHOT'O Pa3BUTUSA JIMYHOCTU 06yqa}0mnxc;1.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

Anrebpa sBISIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMS: OHA
o0ecreynBaeT U3y4eHue IPyrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IJISi MPOJIOIHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazButne y oOydarommMxcsi HayyHbIX IIPEACTaBICHUH O TMPOUCXOXKIEHUH M CYIIHOCTU
anreOpandyeckux aOCTpaKIMid, CIoco0e OTPaKEHUST MaTeMaTHYeCKOH HayKoH SBICHUH U
IpPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MaTEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS M KAaYeCTB
MBILIIEHHsI, HEOOXOAUMBIX AJIS aJanTallid B COBpEMEHHOM LHdpoBoMm obiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS W BBIBOJBI, (OPMYIUPOBATh yTBEpkAeHUSA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYyYaloLIUXCSA: OHM MCIOJB3YIOT JENYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanosiaraeT 3HAUUTENbHBIH O0BEM CAMOCTOSTENBHONW JAEATENbHOCTU
o0ydaroluxcsi, MOTOMY CaMOCTOSITEIbHOE pELIeHUE 3aJady  SBJSETCS — peajau3aluei
JeSITeIbHOCTHOTO MPUHLIUIIA 00y4EHUsI.

B crpykrype mnporpamMmel ydeGHOro Kypca «Auredbpa» i OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelIbHO-MEeTOANYecKue JIuHuM: «Yucna u
BBIUUCIICHHS», «ANTeOpandeckrue BBIPAXKEHUS», «YpaBHEHHs M HEpaBEHCTBa», «DYHKIUNY.
Kaxnas u3 3Tux conepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAeTCS Ha MPOTSKEHUU TPEX JIeT
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHUMH €ro JIMHUSAMH. B Xo/e n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpa» BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCcKOro
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOUW 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBisercs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nMHMM «UMcraa W BBIYUCIEHUS» CIY>)KAT OCHOBOM ISl JTaJIbHEHIEro
U3yYEHHUS] MaTEeMaTHUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTHMYECKOTO MBIIIICHHS,
(OpMHPOBAHNIO YMEHHs MOJBb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIMUMBIX ISl TTOBCETHEBHON XKHM3HH. Pa3BUTHE MOHATHS O YHCIE Ha YpOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHHUsl CBSI3aHO C PAMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUPOBAHUEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

ConmepkaHue OBYX anreOpanuecKux JHHUH — «AnreOpanmdecKue BBIPAKECHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO IS pelIeHHs] 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOI'O 0011ero o6pa3oBaHus
y4eOHBI  MaTepuan TpyHNIUpPYyeTCsl BOKPYT  pPAalMOHAIBHBIX  BBIpaXeHHH.  Aunredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISI MOCTPOSHHSI MaTEMAaTUYECKUX MOJIETICH,



OIMCAHUs MPOIIECCOB U SIBJICHUN peabHOro Mupa. B 3agaun oOydeHus anreOpe BXOAAT TaKKe
I[aJ’IBHeﬁH.Iee Pa3sBUTHUC AJITOPUTMHUUYCCKOIO MBIIIJICHUS, HeO6XO,HI/IMOI‘O, B 4YaCTHOCTHU, OJIA
OCBOCHHUSI Kypca HH(MOPMATHKH, ¥ OBJAJCHHE HAaBBIKAMU JCIAyKTUBHBIX PACCYKICHHUI.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BHTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaQUYECKOW JIMHMM  HAIEICHO Ha  IOJyYCHHE
00YyYarOIIMMHUCS 3HAHUN 0 QYHKIUAX KaK BaKHEHINEH MaTeMaTHYeCKOW MOJENHU IS OMUCAHUSI
U UCCJIEOBaHMs Pa3HOOOpPa3HBIX TPOLIECCOB M SBJICHHI B MpUpoje M obmiectBe. M3yuenue
Marepuajia CroCOOCTBYET pPa3BHTHIO Yy OOYYaloOlIMXCs YMEHHUS HCIOJIb30BaTh Pa3IHUYHbIC
BBIPA3UTCIILHBIC CPCACTBA A3blKa MATCMATHUKU — CJIOBCCHBIC, CHUMBOJIMYCCKHC, I‘pa(i)I/I‘-IeCKI/IC,
BHOCHUT BKJIaJ] B (QOPMHPOBAHKE MPEICTABICHUI O POJIM MATEMATHKH B Pa3BUTUHU [[HBHIM3ALUH
U KYJIBTYpBL.

CornacHo yuyeOHOMY IUTaHy B 7-9 Kiaccax wu3ydaercsi ydeOHbIH Kypc «Aurebpay,
KOTOPBIM BKJIIOYAET CICAYIOIINE OCHOBHBIC Pa3lelibl cojepanus: «Uuciaa W BBIYUCICHUN,
«AnreOpandecKue BhIPAKEHU», « Y paBHEHHS U HEPABCHCTBAY, « DYHKIIMNY.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B cootBerctBun ¢ YueOubim mnanom ['KOY AO «B(c)OLI Ne 10» na 2025 - 2026
yueOHbId TOA (OCHOBHOE ofOmiee oOpa3oBaHue, ouyHas (opma OOydeHHS C TPUMCHCHHEM
JTUCTAaHIIMOHHBIX TexHosoruil) u Kanenmgapueim yueOHbIM rpadgukom Ha 2025 - 2026 y4eOHbIit
roJl Ha M3y4YeHUE MPEAMETa IreOpbl OTBOIUTCS:

Kuaacce Bcero 3a roxa AyIMTOpPHBIE YaChl Yacewl a9
Heaeas/ron CaMOIIOATOTOBKH
HeaeJs1/Ton
7 Knacc 102 2/68 1/34
8 Kiracc 102 2/68 1/34
9 xjacc 102 2/68 1/34




COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoleilt K
apyrou. IloHsATHE panMOHAIBHOTO YMCIIA, 3alIMCh, CPABHEHUE, YIIOPSAIOYNBAHNE PAllMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS C pallMOHANIBHBIMU YHMCIaMU. PemieHne 3agad u3 peaibHOR
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeaesieHHe, mpeoOpa3oBaHue BBIPAKECHHH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIA HATYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 00OpaTHasi MPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencraBneHne 3aBHCMMOCTH MEXIY BEJIMYMHAMH B BHAE (HOPMYIIBL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM M IPOM3BEJEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnowieHsl 1 MHOrowieHsl. Crenenb MHOrouwieHa. Cll0)KeHHE, BBIUUTAHUE, YMHO)KEHHE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, MIpaBUia NpeoOpa3oBaHUsl yPaBHEHMsI, pAaBHOCHIIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO YPABHEHUM.

JluneiiHOe ypaBHEHME C ABYMs IEPEMEHHBIMHU U ero rpaguk. Cucrema AByX JMHEWHBIX
YpaBHEHMI ¢ JBYMs MepeMeHHbIMHU. PelieHue cucteM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHU.

DOyHKIUH

Koopannara Toukm Ha mnpsMoi. UucnoBele npoMexyTKH. PaccrosiHue mexny AByms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKM Ha
KoOpAWHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTel. Ilonartue Qynkuuu. I'papuk ¢yHxnuu. CsolcTBa  (QYHKIIHIMA.
Jluneitnas Qpynkuus, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHENHBIX YpPaBHEHUI.

8 KJIACC

Yuciia 1 BBIYUCICHUSA

KBanpatHslii kopeHb u3 uucna. Ilonste 00 wuppanuoHaIbHOM 4YHcie. JlecaTuuHbIe
npUOIMKEHNS UppalMoHaIbHBIX uncen. CBolicTBa apuPMeTHYECKUX KBaJApPaTHBIX KOpPHEH M UX
OpUMEHEeHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1enbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YHCIa.

AuiredpanyecKue BbIpasKeHUs

KBazpaTHblil TpEXUIIEH, pa30XKEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.



Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BBIUYUTAHUE, YMHOXKEHHUE, JCICHUEe airedpanueckux ApoOeil. PammoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHus! 1 HepaBeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOISIIMXCA K JIMHEHMHBIM M KBaapaTtHbIM. [Ipocteiimme npoOHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckass uHTEpIIpeTAUsl YPaBHEHUH C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUU C JOBYyMs NepeMeHHbIMU. [Ipumepbl pemieHus CUCTeM HEeIMHEWHBIX ypaBHEHUH ¢
JByMsI [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocooom.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHUNIBHOCTh HepaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOM TmiepeMeHHOU. CHCTeMbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitne ¢pynkuuu. OOIACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3agaHus QYHKITHI.

I'padux Pynkmun. UYrenune cpoiictB ¢(yHKumm mo e€ rpaduxy. Ilpumepsr rpadukon
byHKIUI, OTpa)karoUIiX peaabHbIe MPOLECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPONOPLHMOHAIbHBIE 3aBUCHUMOCTH, UX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|X|. T'paduaeckoe pemenne YPaBHEHUN U CUCTEM
YPaBHEHUM.

9 KVIACC

Yuciia 1 BLIYUCICHUSA

PanyonanbeHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUYHbIE
JecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCE U KOOPAUHATHOM MPSIMOM.

CpaBHEHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKpPYKAIOLIET0 MHUPA, ATUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BBIYUCIICHUM.

YpaBHeHHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHHWH.  PemieHwe  TEKCTOBBIX  3adad
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpeMEHHBIMU U ero rpaduk. Pemenue cucreMm ABYX JMHEHHBIX
YpPaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHne CHUCTeM [BYX YpaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucrem JMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOH. KBanpaTHble HepaBeHcTBa. ['paduueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMS IICPEMEHHBIMH.



DOyHKIUHA

KBanparnunast ¢ynknus, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku Gymkmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTsa.

YucsioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJJaHUE TOCIEA0BATEIIbHOCTA PEKYyPPEHTHOM
dbopmyoit 1 GopMyII0ii N-TO YJIeHA.

Apudmerndeckass ©u  reomerpuueckas — mporpeccur.  Dopmynbel  N-ro dIeHA
apuQMeTUYECKOIl U FTeOMETPUUECKOM MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre WIEHOB apu(PMETHUEeCKO M TeOMETPUYECKOW IMpOrpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIECHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEepU3yITCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSIM PpPOCCHUMCKMX MATEMATUKOB M POCCUHCKOMN
MaTE€MaTUYeCKOW MIKOJIbl, K UCIIOJIb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peau3allid €ro Ipas,
MPEJCTaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKUMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO O0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICITHON MPpo(eCCHOHATBHON EeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAGKTOPHUH O0pa30BaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOILIMOHAIBHOMY M ACTETHYECKOMY BOCHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyK/IeHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSl 4YENIOBEKa, MPHUPOABI U OOIIECTBAa, NOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATeNbHOCTH, HTAloB €€ pa3BUTHS U
3HAYMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJEHUEM TMPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3ajgad B o0yacTu
COXPAaHHOCTH OKpYKaroIIell cpepl, TUIAHUPOBAHUS TIOCTYNIKOB W OIEHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00ANTBHOTO XapakTepa SKOJIOTHUYECKHX
npoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K N3MEHAIIUMCS YCJIOBUAM COUMATBHOM M NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEAEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUYECKYIO JI€ATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
Troziel, MpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHWS, HABBIKW U KOMIETEHIIUU U3
OMBITA IPYTHUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
HOHATHS, THIIOTE3bl 00 0OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpPMyIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBHA

Ba3zoBble JJornueckue aeiicTBHA:

° BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIY TOHIATHAMH, (OPMYJIUPOBATh ONPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUus u
CpaBHEHUS, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

° BOCIPUHUMAThH, (POPMYIHPOBATH U MPEeOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHEIC, SMHIUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,
° BBISIBJIATH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpPEUHUs B (pakTax,

JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpeylaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

o JIeaTh BBIBOJIBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTHMBHBIX W WHIYKTHUBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
o pa3bupatrh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIpsIMbIe U OT MPOTHUBHOTO),

MPOBOANWTH  CAMOCTOSTEILHO  HECIIOKHBIE  JIOKA3aTeJIbCTBA  MAaTEMAaTUYECKUX  (aKTOB,
BBICTpAauUBaTh AapryMEHTAllMI0, MPUBOJUTH MPUMEPhl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYXICHHUS,

. BBIOMpaATh CIOCOO pemieHus y4eOHOHl 3amaunM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € YY4ETOM CaMOCTOSITETFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciien0BaTeIbCKHE AeiCTBUS:

. UCIONIb30BaTh  BOMPOCHI  KaK  HCCIENOBAaTENbCKUN  HHCTPYMEHT  IO3HAHUS,
(GbopMyJIIpOBaTh BOMPOCH], (UKCHPYIOIIAE IPOTHBOPEUHE, MPOOJIEMYy, CaMOCTOSITEIHLHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, ()OPMUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOKO MO3UIIHUIO,
MHEHHE;

° MPOBOJNTH IO CaMOCTOSITEIIPHO COCTABJICHHOMY IUIAHY HECIOXKHBIA DSKCIIEPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHUE I10 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro OO0BeKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

. CaMOCTOSITENTbHO (POPMYIIUPOBATH OOOOIIEHHS U BBIBOBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, WCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yIbTaTOB, BBIBOJOB U
0000I1IEHHI;

° MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIABUTAThH MPEANIONIOKECHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

. BBISIBJIATH HEJAOCTATOUYHOCTh U M30BITOYHOCTH MH(OPMALINH, JTAHHBIX, HEOOXOIUMBIX JJIS
pELIeHNS 3a1a4H;

. BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIUIO
pa3INYHBIX BUAOB U (POPM MPECTABICHHUS;

. BbIOMpPATh (GOpMy MpEACTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBAThH pellaeMble 3aJjauu
CXeMaMH, AMarpaMMaMH, HHOU rpadukoi u ©X KOMOMHALMSIMY;

. OLICHHUBATh HAIEXKHOCTh MHMOpPMAIMU MO KPUTEPUSM, MPEAJIOKEHHBIM YUYUTEJIEM HIIN

c(hOpMyJIHUPOBAHHBIM CAMOCTOSITENBLHO.



KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

o BOCHPUHUMATh U (OPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U IEJISIMHU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCHhMEHHBIX
TCKCTAaX, JdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHLIfI
pe3yJbTarT;

o B X0/l OOCYXIECHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOl TE€Mbl, MPOOIEMBI,
pemaeMoﬁ 3aa4M, BBICKA3blBaTb HMACHU, HAIICJICHHLIC HA IMOUCK PCHICHHUA, COIIOCTABJIATH CBOU
CYXKIEHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

o NpCACTABIATL PC3YyJIbTAaThl PCHICHUA 3aJadu, SKCIICPUMCHTA, HUCCICAOBAHHA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYyIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud U
O0COOEHHOCTEHN ayAUTOPHH;

. IIOHUMATh U UCNOJIb30BaTh IPEUMYILIECTBA KOMAHIHOW U MHJMBUIYaJIbHOU pabOThI Ipu
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a/ay;
. IIPUHUMATDH LI€Jb COBMECTHOHM AEATEIBHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM

paboThl, pacnpeaenaTh BUAbI padoT, JOroBapuBaThCs, 00CYK1aTh MPOLECC U PE3YJIbTaT padOThI,
00001aTh MHEHUS HECKOJIBKHX JIFOICH;

o y4acTBOBATh B TPYHIIOBBIX (popMax paboThl (00CYXIeHUS, 0OOMEH MHEHHSMH, MO3TOBBIC
IITYpPMBI ¥ JIPyTHE), BBIMOJHATH CBOIO YacTh pabOTBl M KOOPIMHHPOBATH CBOU JCHUCTBHS C
JIpYTMMH 4WIEHAMHM KOMAHJIbI, OIICHMBATh KAueCTBO CBOETO BKJIaAa B OOLIMH TMPOIYKT IO
KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

PerysiTuBHBIE YHUBepPCAIbHbIE YUeOHbIE 1eHCTBHUSA

Camoopranusaunus:

o CaMOCTOSITENIFHO COCTAaBJIATh IIJIaH, AJITOPUTM pEUICHHs 3agadd (WM ero 4acTb),
BBIOMpATh CIIOCOO PEHICHUS ¢ y4ETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUU.
CaMOKOHTPOJ/I1b, SMOLHOHATBHBIH HHTEJIEKT:

L4 BJIaACTh criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IpoHecca U pe3yjibTaTa PCHICHUSA
MaTeMaTH4eCKOun 3aga4u,
L4 npeaABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IPH PCIICHHUU 3adadu, BHOCHUTH

KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

o OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIbHOCTH IOCTABIECHHOW LIETH U YCIOBHSAM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OMBITY.

MNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kJjacce oOydaroumuiics MOMYYUT CIEIYIOIIUE NpEeAMETHbIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

BbinonHsATe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTrnyeckue IEHCTBUS C
palnoHaIbHBIMU YHCIAMHU.

Haxoauth 3HaueHUs 4YMCIOBBIX BBIPAKEHUH, NMPUMEHSATh Pa3HOOOpa3HbIe CIOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHbBIE U
JECATUYHBIE TPOOH.

[Tepexoaute OT 0qHOM (HOPMBI 3amMcH yKuced K Ipyroil (mpeoOpazoBbIBaTh JAECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO ApOOB).

CpaBHUBATH U YIIOPSAIOUNBATH PAIMOHAIBHBIE YUCIIA.

OxpyriasaTh yncna.



BBINOMHATE NMPUKUAKY U OLICHKY pe3y/bTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIpaXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSAMU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypPaJIbHBIX YHCEIl.

Pemate mpakTMKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IpoIiecce
OCBOCHMS yU€OHOT0 MaTepuania.

HaxonuTe 3HaueHnst OyKBEHHBIX BBIPAKEHHUH MPH 33JaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BeinonuATe npeoOpa3oBaHus 1IE€I0I0 BhIPaKEHHsI B MHOTOWIEH MPUBEAEHUEM MO0T00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYICHA HAa MHOTOYIIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCy1lecTBIATh Pa3IoKEHUE MHOTOWIEHOB Ha MHOXKMTEIH C IIOMOLIbIO BBIHECEHUS 32
CKOOKHM 00IIer0 MHOMKHUTENS, TPYNITUPOBKH CJaraeMbIX, IpUMEHEHHs (HOpMYI COKpaIEHHOTO
YMHOKEHHUS.

[IpumeHsTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUICHMs pPa3MyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HATypalbHBIMU MOKa3aTeNsIMU JJi1 IPeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HepaBeHCTBA

Pemars nuHElHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, NIPUMEHss NpaBuia Iepexona OT
UCXOJHOIO YpaBHEHHUSI K pPaBHOCWIbHOMY eMy. [IpoBepsTh, sBisleTCS JM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObI IPH PEIICHNUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpuMepsI Map YUCe, SBISIOLUIMXCS pellleHUeM JMHEHHOTO YpaBHEHUS C IBYMS
NEePEMEHHBIMH.

CrpouTh B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHMHOTr0 YypaBHEHHs C JABYMS
NEePEMEHHBIMH, MOJIb3YSICh IPapUKOM, TPUBOIUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemarp cucTeMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs INEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJy4YEHHBIN
pe3yJIbTar.

DOyHKIUHA

N300pakaTb Ha KOOPJIMHATHOM MNpsAMONW TOUYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alKiChIBaTh YHUCJIOBBIE TMPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIMNA. CTpouTh rpaguk GyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXIY BeIHMYMHAMHU:
CKOPOCTb, BpEMs, PacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTH, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

HaxoauTe 3HaueHne GyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduveckuii cnocod MpeICTaBICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy obOydyenuss B 8 kJjiacce 0OOydYarOMMICS TMOJYYUT CIACAYIOIIME TPEIMETHBIE
pE3yJIbTaThI:

Yucsaa v BbIYUCICHUSA



Hcnonp30BaTh HayaJIbHBIE NPEIACTABICHUS O MHOXXECTBE EHCTBUTENBHBIX YHCEN IS
CpaBHEHHS, OKPYIJICHHWS M BBIYUCICHHH, H300pa)xkaTh JCHCTBHUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[IpuMeHATh TOHSATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI IPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPE0Opa30BaHUsl BbIPAKEHHH,
CoZEpKAIIMX KBAIPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb3oBare 3amucu OOJBIIMX M MajbIX YHMCEN C MOMOIIBIO JECATUYHBIX ApoOei u
crenenel yucia 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHU C IIeNBIM II0Ka3aTeleM, BBIOIHATH HPeoOpa3OBaHUS
BBIPAXCHU, COAEPIKAIUX CTEIEHU C LIETIbIM IT0OKA3aTEIEM.

BBINONHATE TOXAECTBEHHBIE IPEOOPAa30BAHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEMCTBUIN HAJl MHOTOYJIEHAMU U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUM A pPEUICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MTPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBapaTHbIE YPABHEHUSI U pallMOHAIbHbIE YPaBHEHUS, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYyMS IIEPEMEHHBIMH.

IIpoBOANTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM UHUCIE C
OpUMEHEHHEeM TIpadUuecKux IpeAcTaBleHuil (yCTaHaBIMBAaTh, MMEET JIM YpPaBHEHHE WIH
CUCTEMAa YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoaute OT ciOBecHOM (GOPMYJIMPOBKM 3ahauM K e€ ajreOpanyeckod MOAEIH C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMSI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJyYEHHBINA PE3yJIbTaT.

[TprMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS], OIICHKH, PEllIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyI0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumath ¥  HUCHOJB30BaTh (YHKUMOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpeAessATh 3HadeHHWe (YHKIMUM TO 3HAYEHUIO apryMeHTa,
OTIpeeNATh CBOMCTBa (PyHKIMHU 1O €€ rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x,y =x3y =x%y =|x|, y = VX, onuceIBaTh CBOHCTBA YHCIOBON (DYHKIMH 110 €&
rpapuky.

K xoniy obOydyeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIOMINUE MPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

CpaBHUBATh U YIIOPSAI0OYMBATH PAllMOHAIBHBIE U HPPALIMOHAIBHBIE YUCIIA.

BoimonuaTe apudmernyeckue AeMCTBUs C pallMOHAIBHBIMU YHMCIaMH, cOYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIBHBIMU YHCIAMH.

Haxoauth 3HaueHusi CTeNeHel ¢ LeNbIMU MMOKa3aTeIsIMU U KOPHEH, BBIUHCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUH.

OkpyrisTh AeWCTBUTEIbHBIE YHCIIA, BBIMOJIHATH HPUKHUAKY pe3yibTaTa BBIYUCICHHH,
OLICHKY YHMCJIOBBIX BBIPQ)KEHUH.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YPAaBHEHMs, YPAaBHEHUS, CBOJAIIMECS K HHM,
npocTeiiire ApoOHO-paliOHAbHBIE YPaBHEHNUS.

Pematp cuctemsl IByX JMHEWHBIX YpaBHEHUH € IByMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SIBJIAETCS JTMHEUHBIM.



Pemate TekcToBbIE 3amauM anreOpandeckMM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

ITpoBoaMTH MpOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUN, B TOM YHCIE C
OpUMEHEHHEM TpadUYecKuX TpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHus, €Clii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBAa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3alIUCHIBATH PEIICHUE C IIOMOILBIO CHMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUH Pa3IMYHBIX 3a7ady.

DOyHKUUHA

Pacnio3HaBaTh (pyHKIUHM H3y4eHHBIX BUIOB. [IoKa3bIBaTh CXeMAaTHYECKH PACIIOIOKEHUE Ha
KOOPAMHATHOI MI0CKOCTH rpadukoB (GyHkuuil Buga: Y = KX, y = kx + b, y = k/x, y = ax® + bx +
¢,y =3, y=1X,y = |X|, B 3aBHCHMOCTH OT 3HaueHUH KOI)DUIHEHTOB, OMUCHIBATH CBOICTBA
GyHKIMIA.

Crpouth M M300pakaTh CXeMaTUYECKU TpadUKU KBAaIPAaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacno3HaBaTh  KBaJgpaTuuHyr (QyHKIuIO 10  (Gopmysie, HNPUBOAUTH  IMPUMEPHI
KBaJPaTHYHBIX QYHKIUH U3 peaTbHOM KU3HHU, (PU3UKH, TEOMETPHUH.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3aJaHusl.

BbINONHATE BBIUMCIEHUS C UCIHOJIb30BaHUEM (OpMYJN N-r0 wWieHa apuPMETHUECKOH U
TFEOMETPUUYECKOHN MPOTPECCUM, CYyMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
W3 peajbHOM JKM3HU (C HCIOJB30BAHMEM KAIBKYJISATOpa, IUGPOBBIX TEXHOJOTHH).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoaudecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne HaunmenoBanue pa3aesioB U TEM NMIPOrpaMmMbl K()HTP()J[[,H],[e HpaKanecxne 06pa30BaTeJ’ILHLIe PeCypChI
n/n Bcero
padoThl pa6oThI (bubaunorexa IOK)
1 | Yucna v BeluncieHus. PanmoHanbHbIE Ynciia 25 1 https://m.edsoo.ru/7f415b90
2 | AnrebpanyecKie BRIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
3 | YpaBHeHUs M HEpAaBEHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 | Koopaunatel u rpaduku. OyHKIHH 24 1 https://m.edsoo.ru/7f415b90
5 | I[loBropenue u 0600IIEHNE 6 1 https://m.edsoo.ru/7f415b90
102, u3 Hux:
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME Aymut — 68 u.; 5 0
Cn—34 4.



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

N KoJnuecTBo yacon DJIeKTpPOHHbIe (LM (POBbIE)
I /;1 HaumeHoBaHue pa3/iesioB M TeM NPOTPAMMBbI Beero Konrpoubusie Ilpakruuyeckue 00pazoBaTe/ibHbIE pecypChbl
padoThI padoThI (budauorexka IHOK)
1  Ywucna u Beraucnenus. Kagparueie KopHU 15 https://m.edso0.ru/7f417af8
2  UYwucna u Beruucienus. CTeneHsb C MeIbIM MOKa3aTeIeM 7 https://m.edsoo.ru/7f417af8
3  AnreOpanueckue BbipaxeHus. KBaapaTHbIil TpEXUICH 5 1 https://m.edsoo.ru/7f417af8
4 | Anrebpamueckue BeIpaeHHs. Arebpandeckas apoob 15 1 https://m.edsoo.ru/7f417af8
5 | VYpaBHeHnus u HepaBeHCTBA. KBajipaTHBIC ypaBHEHUS 15 1 https://m.edsoo.ru/7f417af8
6  VYpaBHeHus u HepaBeHCcTBAa. CUCTEMBI ypaBHCHHI 13 https://m.edsoo.ru/7f417af8
7 | YpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edsoo.ru/7f417af8
8  ®ynkuuu. OCHOBHBIC MOHATHUS 5 https://m.edsoo.ru/7f417af8
9  Oyukuuu. Yncnossie GyHKIMN 9 https://m.edsoo.ru/7f417af8
10 TIloBTopenwue u 00600IICHHE 6 2 https://m.edsoo.ru/7f417af8
102, u3 Hux:
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME Aynut — 68 u.; 6 0
C/m—34 u.



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Koaun4yecTBO 4acosB

DJIeKTpPOHHbIe (LM (POBbIE)

I'][\j‘i HaunmeHoBaHue pa3/iesioB U TeM MPOrPpaMMbl Beero Kontposabnbie IlpakTuuyeckue 00pa3oBaTe/bHbIC pecypchl
padoThbI padoThbl (bubsamnoreka IHOK)
1  Ywucna u BeruucieHusi. JIeiicTBUTENIbHBIC YHCIIA 9 https://m.edsoo.ru/7f419d08
2 ypaBHeHI/ISIUI/I HEPABEHCTBA. Y PaBHEHHUs C OAHOU 14 1 hitps://m.eds00.ru/7§4194d08
nepeMeHHON
3 | YpaBHeHus u HepaBeHCcTBAa. CUCTEMBI ypaBHEHHI 14 1 https://m.edsoo.ru/7f419d08
4 | YpaBHeHus u HepaBeHCTBAa. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7f419d08
5 ®yskuuun 16 1 https://m.edsoo0.ru/7f419d08
6  UwucioBble MOCICI0BATEILHOCTH 15 1 https://m.edsoo0.ru/7f419d08
7  IloBropenue, 0000IICHNE, CHCTEMATH3AIMSI 3HAHUI 18 1 https://m.edso00.ru/7f419d08
102, u3 Hux:
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME Aynut — 68 u.; 6 0
C/m—34 u.



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Koxn .
HpoBepsIeMOro IIpoBepsiemble NpeMETHBIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
pesyabTaTa o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
1 Yucna u BBIYMCICHUS
11 BbimonHATe, coueTass yCTHblE M IUCbMEHHBbIE NPUEMBI, apU(MeTHUecKue
' JCWCTBUS C pallMOHAJIbHBIMHU YUCIIAMH
HaxonnTe 3HadyeHUs 4YHMCIOBBIX BBIPAXKEHUH, NPUMEHATh PpPa3zHOOOpa3HbIE
1.2 crocoObl W TPHUEMBI BBIYMUCICHUS 3HAYEHUW JAPOOHBIX BBIPAKEHUU, CO-
Jep Kalx OOBIKHOBEHHBIC U IECATHYHBIC IPOOH
[lepexoauth OT OAHON (OPMBI 3amMCH YUCEN K APYroi (mMpeoOpa3oBBIBATH
1.3 JECSATHUUHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO IPOOb)
1.4 CpaBHUBaTh U YIOPSI0YMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OKpyriATh yncia
BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYUCICHUH, OLEHKY 3HaYeHUM
1.6 YHCIIOBBIX BBIPAKEHUH. BBIOTHATH NEHCTBHS CO CTENEHSIMH C HAaTYpPAIbHBIMU
MOKa3aTeIsIMH
17 [IpuMeHATh MPU3HAKK JETUMOCTH, Pa3jIoKEHUE Ha MHOXKUTENN HaTypalbHbIX
qucen
Pemate mpakTUKO-OpUEHTHPOBAHHBIC 3a7aud, CBSA3aHHBIE C OTHOIICHHEM
18 BEITHHH, NPONOPIMOHATEHOCTEIO BEIMHH, NPOLEHTAMH, HHTEPIPETHPOBATE
pe3yabTaThl pelIeHus 3a7ady C Y4ETOM OrpaHMuYEHHH, CBA3aHHBIX CO
CBOWCTBaMH pacCMaTpUBaEMbIX OOBEKTOB
2 AnrebpanyecKkie BEIpaKCHHUs
21 Hcnonp3oBarh anredpandyeckyro TEPMHUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTH €€
B IIpoliecce OCBOCHHUs yueOHOro MaTepuasa
99 HaxonuTte 3HaueHusi OyKBEHHBIX BBIPAKCHHNA MpPH 3aJaHHBIX 3HAYCHHUIX
' HEePEeMEHHBIX
53 BoimonHaTe npeoOpa3oBaHus 11€J0T0 BhIPaKEHUsI B MHOTOWIEH MPUBEICHUEM
' MOJOOHBIX CIIAaraeMbIX, PACKPHITHEM CKOOOK
24 BEBIMONHATE yMHOXXEHHE OJHOWIEHa HAa MHOTOWIEH W MHOTOWICHa Ha
' MHOTOYJIEH, TPUMEHSATh (POPMYJIbI KBa/IpaTa CYMMBI U KBaJIpaTa pasHOCTH
OcymiecTBIATh Pa3ioKEHHE MHOTOWIEHOB HA MHOXHTEIH C TOMOIIBO
2.5 BBIHECEHMsI 3a CKOOKHM OOIIero MHOXWTENS, TPYNIHUPOBKU CIAraeMbIX,
npUMeHEHHsI HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS
26 [TpumeHnsaTH Ipeodbpa3zoBaHUs MHOTOWIECHOB IS PELICHUS Pa3JInYHbIX 3aa4 U3
' MaTeMaTHKH, CMEXHBIX TIPEAMETOB, U3 PEATbHOMN MPAKTHKH
57 Hcnonp30BaTh CBOWMCTBA CTENEHEH C HATYypaJbHBIMH IIOKA3aTEISIMU IS
' npeoOpa3oBaHus BIpaAKEHHH
3 YpaBHEHUS ¥ HEPAaBEHCTBA
Pemrate nuHENHBIE ypaBHEHHs C OJHOM NEPEMEHHOM, NPUMEHsS IpaBHIIa
3.1 nepexoAa OT MCXOJHOTO YpaBHEHHS K paBHOCWIbHOMY emy. IlpoBepsrs,

ABJISICTCS JIM YU CJIO KOPHEM YPAaBHCHUSA




[IpuMeHnsaTh rpaduueckre METObI MPU PEIICHUN JTMHEHHBIX YpaBHEHUN U WX

3.2
CHCTEM
33 [lonOGupats mnpuMepsl Map 4YKCEN, SBISIOMUXCA pEIICHHEM JUHEHHOTOo
' YpaBHEHHS C IBYMsl IEPEMEHHBIMU
Crpouth B KOOPAMHATHOH IIOCKOCTH IpadUK JMHEHHOTO0 YpaBHEHUS C IBYMs
3.4 NIEPEMEHHBIMM; IOJIb3YACh TIpaUKOM, MPUBOAUTH IPUMEPHl pEIICHUsS
ypaBHEHUs
35 Pemare cucremsl IBYX JIMHEHHBIX ypaBHEHUH C IByMs IEPEMEHHBIMHU, B TOM
' qucie rpadpuuecku
CocraBnarh M pemarb JUHEHHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX
3.6 YpaBHEHHUI IO YCIOBHIO 33Jayd, UHTEPIPETUPOBATh B COOTBETCTBUU C KOH-
TEKCTOM 33/1a4M [10JIy4YEHHbIH pe3yJbTar
4 Koopaunats! u rpaduku. yHkuuu
N300paxkaTh HA KOOPIWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE 33aJaHHBIM
4.1 KOOp/AMHATaM, JIy4yd, OTPE3KH, HHTEpBaJIbl, 3alMChIBaTh YUCIOBBIE IPO-
MEXYTKHU Ha aJIre0pandeckoM si3bIKe
4.2 OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOUYKH I10 33/1aHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku tuHeiHbIX GyHKIud. CTponuts rpaduk GyHKIHHN y = [X|
OnwuceiBaTh € MOMOUIbIO (YHKIMH M3BECTHbIE 3aBUCHUMOCTH  MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE, LIEHY, KOJUYECTBO, CTOUMOCTb,
IPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM pabOTHI
4.5 HaxonuTh 3HaueHne QyHKIMH 10 3HAYCHHUIO e€ apryMeHTa
[Tonumats rpaduyeckuil crnoco0 NpeAcTaBIE€HUs U aHaiIM3a HH(GOpPMAIUH,
4.6 U3BJIEKaTh U MHTEPIPETUPOBATH MHGOPMAIUIO U3 TpaduKOB peajbHBIX IMPO-
LIECCOB M 3aBUCHUMOCTEN
8 KUIACC
Kon .
HPOBEpHEMOTO IIposepsiembie NpeMeTHbIE Pe3yJIbTaThi 0CBOEHHs OCHOBHOI
pesybTaTA o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna u BBIYMCICHUS
Wcnonp30BaTh HadalbHbIE IMPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
11 qucen JUIsl CPaBHEHHUS, OKPYIJIEHUS M BBIYMCICHMH, M300pa)kaTb IEHCTBHU-
TEJIbHBIE YHCIIa TOYKAMH Ha KOOPJIMHATHOM MPSIMOii
[TpumeHsTh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWUTh
19 KBaJIpaTHbIE KOpPHHU, HCHOJB3YyS TpPU HEOOXOIMMOCTH  KaJbKYyJATOD,
BBINOJIHATE NPe0oOpa30BaHUs BBIPAKEHHM, COJAEpKAIUX KBaJpaTHbIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOpHEN
13 Wcnonp3oBarh 3amucy OOJBIIMX M MaJbIX YHMCET C IOMOILIBIO JIECATUUYHBIX
' npobeii 1 creneHei yucia 10
2 Anrebpanyeckie BbIpaKEeHUs
51 [IpuMeHsTH TMOHATHE CTENEHH C [EeNbIM  ITOKa3aTelieM, BBHIONHATh
' peo0pa3oBaHus BRIPAKEHHUH, CoiepKalllUX CTENEHH C LIeJIbIM MTOKa3aTeleM
29 BhINONHATE TOXK/IECTBEHHBIE TPe0Opa30BaHusl PallMOHATIBHBIX BBIPAKEHUH Ha
OCHOBE ITPAaBMJI JICHCTBUIA HaJl MHOTOWICHAMH U alredpanyecKuMH IpoosMu
2.3 PackianpiBaTe KBapaTHBIN TPEXWICH HA MHOKHTEIH
2.4 [TpumeHsTh npeoOpazoBaHMsl BHIPAKCHUN JJISl PEHICHUs] PA3JIMYHbIX 33734 U3




MaTEMaTUuKN, CMCKHBIX IPEAMETOB, U3 peaanoﬁ IIpaKTHUKH

3 YpaBHeHMsI U HEPABEHCTBA
31 Pemiate nuHelHbIe, KBaJpaTHbHIC ypaBHeHI/IiI’ U palMOHAJIbHBIE YpaBHEHUS,
CBOJSIIIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh mpocCTEIME UCCIACAOBAHHUS YPABHEHUH M CHUCTEM YpPaBHEHUM, B
39 TOM YHUCJIC C TPUMEHEHUEM TrpaUUecKuX NpPECTaBICHUN (YyCTaHABIMBATH,
' UMEET JIM YpPaBHEHHME WJIM CHCTEMa ypaBHEHUH pEIIEHUs, €CIU HMEET, TO
CKOJIbKO, U TIpOYee)
[lepexonute OT cioBecHON (GOpMYIMPOBKHM 3amaun K e€ anreOpandeckon
33 MOJIEIM C IIOMOUIbIO COCTABJICHUS YPAaBHEHMS WM CUCTEMBl YpaBHEHMI,
' WHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 334l IOJTY4YEHHBIN
pe3ynbTar
[IpuMeHsTH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, peIlaTh
34 JMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM W HUX CHUCTEMbI, JaBaTh
' rpadUyecKyr0 WJUIIOCTPALMI0 MHOXKECTBA PELIEHUM HEpaBEHCTBA, CUCTEMBbI
HEPaBEHCTB
4 DOyHKIHUH
[TornMarh W UCHONB30BaTh (YHKIIMOHAIHHBIC TIOHATHUS W SI3BIK (TEPMUHBI,
4.1 CUMBOIIMYecKUEe 0003HAYCHHSI), ONPEIEATh 3HaUeHHE QYHKIIUU [0 3HAYCHHUIO
apryMeHTa, ONpeeNsiTh CBoWcTBa (yHKIUU 10 € rpaduKy
Crpouts rpaduku 3JIEMEHTapPHBIX GbyHKIMNA BUJA:
4.2 y=k/xy=Kk/x , y =x2, y = x3, y = |x|, onucbIBaTh CBOWCTBA YMUCIOBOI (DYHKIIUH I10
e€ rpaduxy
9 KJIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
pesyabraTa o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
1 Uricna ¥ BRIYUCIICHUS
1.1 CpaBHUBaTh U YIIOPSI0YMBATh PALIMOHAJIbHBIE U HPPALlMOHAJIbHBIE YHCIIa
Brimonnasate apudmerndeckue NeUCTBHS ¢ pallUOHATBHBIMU YHCIAMU, cOYeTast
1.2 YCTHBIE W TUChbMEHHBbIE TMPHUEMBI, BBHIMONHITH BBIYUCICHUS C Hppa-
[IHUOHAJIHHBIMH YHCIIAMU
13 Haxonuth 3HaueHus CTETIEHEH C IEeNIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIYUCIISITh
' 3HAYEHUS YHUCIIOBBIX BBIPAKEHUN
14 OKpyrniarh JCHCTBUTEIBHBIE YHCIA, BBIMOJIHATh MPUKUAKY peE3yibTaTa
' BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN
2 YpaBHEeHHs 1 HEPABEHCTBA
51 Pemate nuHeliHbIE U KBaJApAaTHBIC YPaBHEHUS, YPaBHEHUS, CBOISIINECS K HUM,
MPOCTEHINEe TPOOHO-PAIMOHATIHFHBIC YPABHEHUS
Pemarp cuctempl OBYX JIMHEHHBIX YPaBHEHHMH C JIByMs TMEPEMEHHBIMHU H
2.2 CHUCTEMBbI JIBYX YypaBHEHHH, B KOTOPBIX OJHO YypaBHEHHWE HE SBISCTCA
JINHEMHBIM
Pemate TekcTOBbIE 3agaun  anreOpandyeckUM CIIOCOOOM C  TOMOIIBIO
2.3 COCTABJICHHS ypaBHEHUS WU CHUCTEMBl JBYX YpaBHEHHUUW C JIByMS

NEPEMEHHBIMU




IIpoBoauTh mpOCTEHIINE UCCIECNOBAaHUS YPABHECHUN U CUCTEM ypaBHEHUH, B
TOM 4YHCIIeé C IpPUMEHEHHEeM Trpaduyeckux MpeJCTaBICHUNA (Hampumep,

24 yCTaHaBJIMBATh, UMEET JIN YPABHEHHE WIIM CUCTEMa YPaBHCHUHN PEIICHHS, SCIIH
HMEET, TO CKOJIBKO)
Pemate nuHElHHBIE HEpaBEHCTBA, KBaJIpaTHHIE HEPABEHCTBA, H300pakaTh
2.5 pCLICHUE HEPaBEHCTB Ha YHUCIOBOW MPSMOM, 3alUCHIBATH PELICHUE C
TIOMOIIBIO CHMBOJIOB
PemaTe cuctembl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
2.6 KBaJ[paTHOE HEPAaBEHCTBO, W300pakaTh PELICHUE CHCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aIIMCHIBATh PELICHHUE C ITOMOIIBIO CHMBOJIOB
2.7 Vcrionp30BaTh HEPABEHCTBA NPH PELICHUH PA3JIMYHBIX 33124
3 OyHKINU
PacriosnaBath (QyHKIMHM H3y4eHHBIX BUAOB. IloKa3pIBaTh CXEMaTHYECKH
31 pacrnosoxeHne Ha KOOPJMHATHOH IIOCKOCTH TpaduKoB GpyHKIMK Buaa: y=kXx,
' y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaueHHU KO3()(DHUIMEHTOB,
OIMCHIBATh CBOMCTBA (PYHKIMI
3.9 [Toka3pIBaTh cXeMaTHYECKU pAacIOOKEHHE Ha KOOPJMHATHOM IUIOCKOCTH
' rpadukoB QyHKIMI Buaa y = VX, y = |X| ¥ OIKMCHIBaTh CBOWCTBA (PYHKIUI
33 Ctpouts M M300pakaTh CXEMAaTHUECKH TIpadUKH KBaJPaTHUHBIX (YHKIUH,
' OIMCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIHH 110 X rpadukam
34 Pacrio3naBath KBaJIpaTHUHYI (QYHKIHIO 110 (GopMyJsie, IPUBOIAUTH PHUMEPHI
' KBaJ[paTUYHBIX (PYHKIMH U3 pealbHON )KU3HU, (PU3UKH, TEOMETPUH
4 Apudmerndeckasi U reOMeTpHYECKasi IPOTPECCUU
41 Pacro3HaBath apu(pMETHUECKYIO U TEOMETPUIECKYIO TIPOTPECCUU TIPU PA3HBIX
' croco0ax 3aaHust
49 BBHIMOMHATE  BBIYMCIEHHST € HMCHOJNB30BaHMEM  (opMysd N-ro  4ieHa
' apudmMeTHyecKoil U reoMeTpUUECKON NPOTrPecCcHii, CyMMbI IIEPBHIX N YJICHOB
43 N300pakaTh YiIEHBI TOCIIEAOBATENEHOCTH TOYKAMH Ha KOOPIMHATHOM
' MIOCKOCTH
Pemath 3amaum, CBsS3aHHBIC C YHCIOBBIMH IOCIIEIOBATEILHOCTSIMU, B TOM
4.4 qHuCciIe 3aayd M3 peaNbHOM JKM3HU (C HCIOJIb30BAaHUEM KalbKYJSATOpA,

1IU(POBBIX TEXHOJIOTHUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kog IIpoBepsieMblii 3JIeMeHT coAePKAHUA
1 Yucna v BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEX0] OT OAHOH (opMbI 3amucu
1.1 npoGeit k apyroi. IloHATHe paunMOHAIBHOIO 4YHCIa, 3alKCh, CPaBHEHUE,
YIOPSIOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YKCIaMu. PemieHue 3amau us3
' peanbHON NPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpe/eleHue, mpeoOpa3oBaHue
' BBIPQ)KCHUI Ha OCHOBE ONPEAEICHHUS, 3aIHCh OOIBIINX YHCEI
14 [IponeHTsl, 3anMch TPOIEHTOB B BUAE ApoOU U ApoOH B BHJI€ TIPOLICHTOB. Tpu
OCHOBHBIC 3a/1a4X Ha MPOLEHTHI, pelICHHE 33]jau U3 PealbHOM MPAKTUKU
15 [IpumeHeHre TNPHU3HAKOB  JIEIMMOCTH, DPAa3JIOKEHHE HAa  MHOXXUTEIH
' HATYPaJbHBIX YHCEI
16 PeanbHple  3aBuUcMMOCTHM, B TOM  uucie nOpsAMas U oOpaTHas
IPONOPLIMOHAIBLHOCTH
2 AnrebpanyecKkie BEIpaKCHUs
21 [lepemeHnHble, YUCIOBOE 3HAYEHUE BBIPAXKEHUs C NepeMeHHOH. [lomycTtumbie
3HAa4YEHHUsl IEPEMEHHBIX
99 [IpencraBnenne 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BHUAE (HOPMYJIBL.
' Brrancnenus o Gopmynam
2.3 [IpeoOpa3oBanue OyKBEHHbBIX BIPRKEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAYKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM ITOKa3aTeIeM
95 Onnounensl u MHorowieHbl. CteneHp MHorowieHa. Clio)keHHe, BHIYUTAHUE,
' YMHO>KEHHE MHOTOUJIEHOB
26 @®opMyJibl COKPAIEHHOTO YMHOXKEHHUs: KBaJpaT CyMMbl M KBaJIpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIH
3 YpaBHeHMs
31 VYpaBHeHHe, KOpEHb YPaBHEeHMs, IpaBHIa npeoOpa3oBaHUsl  ypaBHEHMUS,
PaBHOCWJIBHOCTh YpaBHEHUH
39 JluHeitHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YHUCIO KOPHEH JMHEWHOro
ypaBHEHMs], PeLICHUE JIMHEHHbBIX YpaBHEHUHN
33 CocraBnenne ypaBHeuHHﬁ M0 YCJIOBHUIO 3a/1aud. PeleHne TeKCTOBBIX 3ahay ¢
MTOMOIIIBIO0 YpaBHEHHUH
3.4 JIuHeliHOE ypaBHEHHUE C JBYMsl IEPEMEHHBIMU U ero rpaduk
Cuctema JBYX JMHEHHBIX YpaBHEHHH C JByMsl NepeMEeHHbIMU. Perenue
35 CHCTEM YpaBHEHHUI CITOCOOOM IMOJICTAaHOBKU. [IprMepsl penieHus: TeKCTOBBIX
3a/1a4 C IOMOULIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. yHKIMU
4.1 Koopannara TOYkH Ha psiMOit
42 Uucnossle npoMexyTku. PaccrosHre Mexay AByMs TOYKaMH KOOPJIWHATHOM
' IpSIMOi
43 [IpsmoyronpHas CI/ICTel‘\’/Ia koopauHar, ocu Ox m Oy. Abcnucca u opauHATa
TOYKH Ha KOOPAMHATHOH MJIOCKOCTH
4.4 [Tpumepsl rpadukoB, 3agaHHbIX (opMmyiaamu. YTeHHne rpauKOB pealbHBIX




3aBUCHUMOCTEN

4.5 [Tonstue pynkiuu. 'paduk Gynkuu. CpoiicTBa QyHKIIUN
4.6 JIuneiinas pynkmms, e€ rpaduk. I'paduk Gynkimm y = [x|
4.7 r pa@nqecime pellleHHe JIMHEHHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BBIYUCICHUS
11 KBagparHbiii kopeHb u3 uyucna. IloHaTme 00 uUppanMOHAIBHOM YHUCIE.
JlecsaTuuHble NpUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMETHYECKHMX KBaJpPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO0 YHCIOBBIX BBIPAKEHHH W BBIYUCICHUSIM. JleHCTBUTEIbHBIC
qucia
1.3 Crenens C 11eJIbIM TTOKa3aresieM U e€ cBoiicTBa. CTanmapTHas 3aluch YUCIia
2 AnrebpanyecKkie BEIpaKCHHUs
2.1 KBaapaTHblil TpEXUIEH, pa3ioKeHUe KBaIPaTHOrO TPEXUIeHa HA MHOKUTENIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ayire0Opandeckoi 1poou
2.3 CrnosxeHue, BBIYMTAaHUE, YMHOXKEHHUE, JI€JICHUE anreOpanyeckux Ipooeit
2.4 PanrioHanbHbBIE BRIp@KEHUS U X IPE00pa3oBaHue
3 YpaBHEHHs 1 HEpaBEHCTBA
31 KBanparHoe ypaBHeHue, opMyiia KOpHEH KBaApaTHOTO ypaBHEHUs. Teopema
' Buera
3.2 Perienue ypaBHeHUH, CBOJISAIIMXCS K JMHEHHBIM M KBaJIpaTHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATBHBIE YPaBHEHHSI
I'paduueckas uHTEpHpeTanuss ypaBHEHUI ¢ ABYMS MEPEMEHHBIMU U CHUCTEM
3.4 JUHEWHBIX YpaBHEHUH C JAByMs HepeMeHHbIMU. [IpuMepsl perieHus cucteMm
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH
3.5 Perrenne TeKCTOBBIX 3a1a4 alNreOpanyeckuM CrocoOoM
3.6 YucaoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
4 DOyHKIUA
41 [Tonarue ¢pynkuuu. O61acTh OnpenaeneHust 1 MHOXKECTBO 3HAaUeHUI (yHKINU.
CnocoObl 3a1anus QyHKIUN
4.2 I'paduk pynkumu. Yrenne cBoMCTB HyHKIUU MO €€ rpaduky
4.3 [Tpumepsl rpadukoB GYHKIKH, OTPAXKAIOLINX PeaTbHbIE TPOIECCHI
44 OyHKIIMM, ONMUCHIBAIOIIME TMPSAMYHO ¥ OOpaTHYIO TPOMOpPIMOHATBHEIE
' 3aBHCUMOCTH, UX rpaduKu
4.5 OyHkIWH y =x?, y = x°
4.6 Oyukimn y = VX, Y = |x|
4.7 ['paduyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUMN




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna u BBIYMCICHUS
11 PanyonanbsHple uMcna, MppalMOHAIbHBIE YHCIA, KOHEYHblE M OECKOHEYHbIE
' JECSITHYHBIC JIPOOU
MHoOXecTBO ~ JEWCTBUTENbHBIX  4YMCEN, JIeHCTBUTENIbHBIE YHClIA  Kak
19 OeCKOHEUHbIe I[GC?ITI/ILIHBI? apobu. B3auMHO o0OJHO3HAYHOE COE)TBCTCTBI/‘IJC
MEXJIy MHOXXECTBOM JEHCTBUTENIBHBIX YHCEN W KOOPAMHATHON MPSMO.
CpaBHeHHUE JICHCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue TeUCTBUS C ICHCTBUTEIBLHBIMH YHCIAMU
W3mepenus, npubamkeHus, oueHKH. Pa3mepsl 00BEKTOB OKPYIKaroOIIEro Mupa,
14 JUTUTENILHOCTh TIPOIIECCOB B OKpyskatomieM mupe. [IpubmmkéHHoe 3HaueHue
BEJIMYUHBI, TOYHOCTH MpUOIIKeHus. Oxpyriaenne yncen. [Ipukuaka u oneHka
Pe3yJIbTaTOB BHIYUCICHUI
2 YpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHeHUsI ¢ 0IHOH epeMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pelienue ypaBHeHU, CBOISIIMXCS K IMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Penienne ypaBHEHHM, CBOJAIIMXCS K KBaJIPATHBIM
24 bukBanpaTtHoe ypaBHeHue. [IpuMeprl pemieHuss ypaBHEHUH TPETbEH U
' 4eTBEPTO cTeneHeil pa3aoKeHUEeM Ha MHOKHUTEIIH
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPABHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHe ¢ ABYMs MIEPEMEHHBIMH U €ro rpaduk
2.8 Perienue cucteM JBYX JIMHEHHBIX YPaBHEHUH C IBYMs IEpEMEHHBIMU
29 PemeHvI/Ie CUCTEM JIBYX YpaBHEHHUH, OJIHO M3 KOTOPBIX JMHEHHOE, a APYyroe —
BTOpO# CTETIEHU
2.10 I'paduueckasi HHTEpIPETALUs CUCTEMbI YPABHEHUI ¢ ABYMS IEpEMEHHBIMU
211 PerreHne TeKCTOBBIX 3aj1a4 alTreOpanyecKuM CIocoOoM
2.12 UncoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PerieHue TUHEHHBIX HEPABEHCTB C OHOM NepeMeHHON
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBazpaTHble HEpaBEHCTBA
216 I'paduueckas mHTEepHpeTanys HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JIByMs
' epeMEHHBIMH
3 OyHKIMHU
31 KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabGona, KOOpIUHATHI
BEPIINHBI TapaldoIIbl, 0Ch CHMMETPUH TTapadoIIbI
3.2 I'paduku dynkimii y=Kx, y=kx+b u ux cBoiicra
3.3 I'paduku pynkumii y=Kk/X, y = x* u ux cBoiictBa
3.4 I'paduiku pyHKUMH , ¥ UX CBOMCTBA
4 YmcaoBbie OCIEI0BATEIBHOCTH
41 Omnpenenenue U crocoObl 3a/laHKs YUCIOBBIX MOCEI0BaTeIbHOCTEH. 3a1anue
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM (popmMyIioif u popmynoi N-To uieHa
492 Apudmernueckas mnporpeccus. Dopmyibel N-ro  uyjgeHa apudMeTHYecKou
' MIPOrPECCUH, CYMMBI IEPBBIX N YJICHOB
4.3 I'eomerpuueckas mporpeccus. Dopmyibl N-r0  4ji€Ha T'€OMETPUYECKOMN




MIPOrPECCUH, CYMMBI MTEPBBIX N WICHOB

N3o0pakeHue YIeHOB apuUPMETHYECKOH M TIE€OMETPUUYECKOW IPOrpeccHit

4.4 TOYKAMU Ha KOOPJAMHATHOM IUIOCKOCTU. JIMHEWHBIM M SKCHOHEHUHAIbHBIN
pocT
45 C110>XKHBIC TTPOIICHTHI




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIero
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMU: MHOMXECTBO, MOAMHOMXECTBO, ONEPALUU
HaJl MHOXXECTBAMHU; YMEHHE ONEpPUPOBATH MOHATUSAMU: Tpad, CBI3HBIN rpad,
JIEpPeBO, LUKIJ, MPUMEHATh MX MpPHU PELICHUU 3a/lay; YMEHHUE HCIOJb30BaTh
rpaduyueckoe mpeACcTaBIeHNe MHOXKECTB ISl OMUCAHUS PeaTbHBIX MPOIECCOB
U SIBJICHU, TP PEIICHUU 33]a4 U3 JIPYTHX YU4EOHbIX PEAMETOB

YMeHue onepupoBaTb IOHATHSAMM: OIPEIEJICHHE, AKCHMOMA, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE PACIO3HABATh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
IIPUBOJUTH NIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPHULIAHUS
BBICKa3bIBaHUI

YMeHnue onepupoBaTh NOHATHUSIMU: HATyPAIbHOE YUCIIO, POCTOE U COCTABHOE
YHUCII0, ACIUMOCTh HAaTYpPAJIbHBIX YMCEJI, MPU3HAKU JEIUMOCTH, LIEJI0E YUCIIO,
MOJYJb YKciia, OOBIKHOBEHHAsI APOOb U JAecsTUUHAs 1poOb, CTAaHAAPTHBINA BH]I
YHuClla, PAlMOHAJIBLHOE YKCIIO, HPPANMOHAIBLHOE 4YHUCIIO, apu(dMETHUYCCKUi
KBaJIpaTHbI KOPEHb; YMEHHE BBIIOJHATH JICWCTBUS C YHMCIIAMHU, CPAaBHUBATH
U yIOPSAJ0YMBATh YHWCJIA, MPEACTABIATh YHMCIA HAa KOOPIUHATHOM MPSIMOM,
OKpYIJISITh YMCIIa; YMEHHE JieJaTh NPUKUIKY U OLEHKY pe3yibTaTa
BBIUMCIICHU N

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C IENbIM  II0Ka3aTelieMm,
apudmeTnyecKkuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajareOpanueckast aApoOb,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENeHH OOoJIble eIMHHIIbI;
YMEHHUE BBINOJIHATH Pacuy€Thl 0 popMysaM, Ipeodpa3zoBaHus LENbIX, APOOHO-
pallMOHANBHBIX ~ BBIPAXCHUH W BBIPAXKCHHH C KOPHSAMH, DPa3JIOKEHHE
MHOTOYJIEHA Ha MHOXHTEIHW, B TOM YHCJIE C HCIOJb30BAaHHEM (HOPMYIT
Pa3HOCTH KBA/IPaTOB M KBAJIpaTa CYMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C OJHOU
MIEPEMEHHOM, YHMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHON; yMEHHeE
pemate JMHEMHbIE M KBaJpaTHbIE YpaBHEHUs, JPOOHO-palMOHAJIbHbIE
YPaBHEHHS C OJHOM IIEPEMEHHOW, CUCTEMBI IBYX JIMHEMHBIX YpaBHEHU,
JMHEWHbIe HEPABEHCTBA U UX CUCTEMBI, KBaJJpaTHbIE U IPOOHO-pAIIIOHAIbHBIE
HEpaBEeHCTBA C OJHOM MEPEMEHHOM, B TOM YMCJIE MIPU PELIeHUH 3a/a4 U3 JIpy-
I'UX MPEIMETOB U MPAKTHUECKUX 3aj[ad; YMEHHUE UCI0Ib30BaTh KOOPIUHATHYIO
IPSIMYIO M KOOPAMHATHYIO IUIOCKOCTh ISl H300pa)KeHUs pelleHUH ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MNOHATHAMH: (yHKUMA, Tpapuk GyHKUUH, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHUs, HauOoJbIllee W HaUMEHbIIee 3HAueHUs (QYHKIHUU; YMEHUe
OTIEpUPOBATH MOHATUSIMU: TpsMas MPONOPLHOHAIBHOCTD, IMHEWHAs QyHKINS,
KBajZpaTUyHas (QyHKOUs, oOpaTHas MPOMNOPIHOHAIBHOCTh, Mapaboa,
runep0osia; yMeHHe CTPOUTh IpaduKu (PYHKLIUH, UCIOIB30BATh TpapUKU JUIs
OIIpEENIEHUsI CBOICTB IPOLECCOB M 3aBUCUMOCTEH, Ul pELICHMs 3a7ad U3
JIPYTruX y4eOHBIX MpPEeIMETOB M pealbHOW JKHU3HU; YMEHHE BBIpaXKaTh




(dhopMyaMy 3aBUCUMOCTH MEXKIY BEITMUYUHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: M1OCIEA0BATEIbHOCTh, apupMeTHIecKas U
reoMeTpuyecKas IIPOrpECcCui; yMEHHE HCII0JIb30BaTh CBOMCTBa
MOCJIeIOBaTEeNbHOCTEH, (POPMYJIBI CYyMMBI M OOILIET0 WieHa NPHU pPELICHUU
3aja4, B TOM YMCJIE 3a/1a4 U3 JPYTUX YUYeOHbIX IPEAMETOB U pealbHOMN KU3HU

YMeHue pemiath 3a/la4ydl pa3HbIX TUIIOB (B TOM YHCIIe HA MPOIEHTHI, JOJIU U
YacTH, JBW)KEHHUE, padoTy, IEHY TOBAapOB M CTOMMOCTh IOKYIIOK M YCIYT,
HQJIOTH, 3aJadyd W3 O00JacTW YHpaBJICHUS JUYHBIMA W  CEMECHHBIMU
(vHaHCaAMM); YMEHHE COCTABJIATH BBIPAXKEHUS, YPABHEHMS, HEPAaBEHCTBA U
CUCTEMBbI 110 YCIOBUIO 3a/aud, MCCIEI0BAaTh IIOJIyYEHHOE pEIICHUE U
OLIGHUBATh MIPABJIONOI00HOCT OJTYUYECHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh HNOHATUAMM: (QUrypa, TOUYKa, OTPE30K, IpsAMas, JIyd,
JIOMaHasl, yrojl, MHOIOYIOJbHHMK, TpPEYIOJIbHUK, PpaBHOOEAPEHHbI U
PaBHOCTOPOHHUH TpPEYrOJbHUKHU, MPSMOYIOJbHBIA TPEYroJbHUK, MEIUaHa,
OMCCEeKTpUca U BBICOTA TPEYIOJbHUKA, YETBIPEXYTOJIbHUK, MapajlieorpamMm,
pOMO, MPSIMOYTOJIbHUK, KBaJpaT, TpareLus; OKpy>KHOCTb, KpYT, KacaTesbHasi;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypaMU; YMEHUE PEeIIaTh 3aJjau, B TOM
YKClie U3 TIOBCEJHEBHOM KU3HU, HA HAXOXKJACHUE T'€OMETPUUYECKUX BEJIMYMH C
IIPUMEHEHUEM U3YUYEHHBIX CBOMCTB pUryp u ¢pakron

10

YMeHue  omepupoBaTh  MOHATHUSMHU:  PaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; NapajUyIeIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX, YIOJd
MEXy HpsIMbIMHU, NEPIEHIUKYJSIP, HAKJIOHHAsA, NPOEKLHUs, 1oaodue Quryp,
MO/I00HBIE TPEYTrOJbHUKHU, CHUMMETpPUS OTHOCHTEIBHO TOYKH U MPSIMOM;
YMEHHE pAaclo3HaBaTh pPAaBEHCTBO, CHMMETpHIO U Tonobue  ¢uryp,
NapaAJUIEIbHOCTh U NEPIEHIUKYISIPHOCTD MIPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHIATHUSMU: JJIMHA, PACCTOSIHUE, YTOJI (BEIMYMHA yTIIa,
CUHYC ¥ KOCHHYC yTJia TPEYToJIbHUKA), TUIOIIA/Ib; YMEHHE OILICHUBATh Pa3MephI
MPEeIMETOB U 0OBEKTOB B OKPYIXKAIOIIEM MHpE; YMEHUE MPUMEHATH (HOPMYIIbI
IEpUMETPA U IUIOLIAAU MHOTOYTOJIbBHUKOB, JUIMHBI OKPYXXKHOCTHM M ILUIOLIAAN
Kpyra, o0bemMa IpsIMOYTOJIbHOTO TMapajlieNienuIie[a; yMEHUE TPUMEHSTh TIPHU-
3HAKM PaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYrOJIbHHKA,
Teopemy Iludaropa, TpuroHomeTpudeckiue COOTHOILIEHUS I BBIYUCICHUS
JUIMH, PACCTOSIHUM, IUIOIIAAEH

12

YMenue n300paxarp MiI0ckue GUIypbl 1 UX KOMOMHAIIMHU, TPOCTPAHCTBEHHbBIE
Gurypbl OT pyKH, C MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB MO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHHne onepupoBaTh MOHATHAMU: MNPSAMOYIOJIbHAs CHUCTEMA KOOPAMHAT;
KOOpJMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, INPOM3BEICHHE BEKTOpa Ha
YUCIIO0, CKAJIIPHOE MIPOU3BEICHUE BEKTOPOB; YMEHUE UCII0Ib30BaTh BEKTOPBI U
KOOPAMHATHI JUIsl IIPEACTABIICHUs JNAHHBIX U PEIICHUS 3a]1ay, B TOM 4HCIIE U3
JPYTUX Y4EOHBIX MIPEIMETOB M pPeaIbHOM JKU3HU

14

YMeHue ornepupoBaTh MOHATHUSMU: CTOJOMKOBBIE W KPYrOBBIE IUArpamMMmbl,
TaOJIMIbI, cpefHee apudMeTHuecKoe, MeauaHa, HauOoJblllee M HaMMEHbIlIee
3Ha4YeHHUs1, pa3Max YMCIOBOro Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBAThH
1 TpeodpazoBbIBaTh MH(OPMAIINIO, MPEICTABICHHYIO B TabauIax M Ha Aua-
rpaMMax, OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKH PEaIbHBIX MPOLECCOB U
SIBJICHUH; YMEHHME paclo3HaBaTh H3MEHUMBBHIE BEJIMYMHBI B OKPYKAIOLIEM




MUpE

15

YMeHue omepupoBaTh  IMOHATHUSAMH:  CIAyYalHBIH  ONBIT  (CIydYalHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIH MCXOM) CIYYaiHOTO
OMbITa, CIy4YailHO€ COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE HAXOJIUTh
BEPOSTHOCTH CIy4YalHBIX COOBITUN B ONBITaX C PaBHOBO3MOXKHBIMH 3Jie-
MEHTapHBIMH COOBITUSIMU; YMEHHE PEIIaTh 33Ja4l METOI0M OPraHU30BaHHOTO
nepebopa M C UCHOJIB30BAHWEM IMpaBWIa YMHOXCHHS; YMCHHE OIICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITUN U SIBJICHUH, MOHUMATh POJIb MPAKTHYECKU
JIOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUN B OKPY’KaIOIIEM MHUPE U B KU3HU;
3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YHCEN U €r0 POJIBIO B MACCOBBIX SIBIICHUSIX

16

YMenue BbpIOMpATh MOAXOMALIMI M3yYEHHBIH METOJ AJIs PELIEHUs 3ajauu,
IIPUBOJUTH IIPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaTh IIPOSIBJICHUE 3aKOHOB MaTeMAaTUKH B MCKYCCTBE, OIUCHIBATh
OTJEIBbHBIE BBIJAIOIIMECS pEe3yJbTaThl, IIOJY4YEHHBIE B XOI€ pPa3BUTH
MAaTE€MaTHKU KaK HAyKH, IPUBOJUTH NMPUMEpPbl MaTEMATHYECKUX OTKPBITHHA U
UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kona IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BBIYMCICHUS
1.1 Harypasbable u nensie yucia. [Ipu3Haku JeIMMOCTH LEIIbIX YUCEIl
12 OObIKHOBEHHBIE W JIECATUYHBIE  ApOOM, TPOIEHTH, OCCKOHEYHBIE
' nepuoinyeckue Apoou
13 Pammonanbupie uncna. ApuQMeTHYEeCKHe Omepanud C  palroHAIbHBIMU
' YHCIIAMA
14 JlelicTBuTenbHbIe 4Ynclia. ApudMETHYECKHE OIepaluu C JCHCTBUTEIbLHBIMU
' YHCIIAMA
15 [TpuGnuxEHHbIE BBHIYMCICHUS, TMpaBHJa OKPYIJICHHUS, MPHUKUAKA W OLEHKA
' pe3yJibTaTa BhIYMCICHUN
2 AnrebpanyecKkie BEIpaKCHHUs
2.1 bykBeHHbIE BbIpaKeHHUsI (BbIPaXKEHUSI C IEPEMEHHBIMU )
59 Crenenp ¢ nensiM nokaszarenaeM. CTeneHb € PalMOHAJIbHBIM I10Ka3aTeNeM.
' CaoiicTBa cTENEHH
2.3 MHorouseHsl
2.4 Anrebpanyeckas 1po0b
95 ApudmeTnueckuii  KOpeHb ~ HaTypaibHOW  cremeHu.  JleWicTBus ¢
' apu(METHUECKUMH KOPHIMHU HATypaIbHOHU CTETICHU
3 YpaBHEHUs U HEPAaBEHCTBA
31 Lenbie u apoOHO-panMoHanbHble YypaBHEHUS. CHUCTEMbl U COBOKYITHOCTH
' ypaBHEHUI
3.9 Lenble u npoOHO-palioHalbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemrenue TEKCTOBBIX 3324
4 YucaoBble NOCIE0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUs IOCIIEI0BATEIbHOCTEN
49 Apudmernueckas u reomerpuueckass nporpeccur. dopmyrna  CII0XKHBIX
' POIIEHTOB
5 QOyHKIHMH
OyHkus, crnocoObl 3amgaHus ¢QyHkouu. ['padux dynkumn. O6nacTh
OTIpeNleNIeHUus] W MHOXECTBO 3HadeHWHd ¢yHKkumu. Hymm — QyHKIum.
5.1 [IpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHUMYMBI (OyHKIMH. HanOomnpiliee 1 HamMeHbIIee 3HaYeHUEe
(YHKIMU Ha IPOMEKYTKE
6 KoopauHaTsl Ha IpsIMOii U TJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuueckue GUrypsl U X CBOiCTBa
7.2 Tpeyronbauk




7.3

MHOroyrojasHUKI

7.4 OKpYXHOCTh ¥ KPYT
7.5 W3mepeHue reoMeTpu4eCcKuX BEIUYHH
7.6 BekTophl Ha VIOCKOCTH
8 BeposiTHOCTB ¥ cTaTHCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHosecTBa
8.5 I'padsi




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1. Maremaruka. AnreOpa: 7-it kiacc: 0a30BbIi YpOBEHb: YUeOHHK, 7 Kinacc/ MakapbIues
10.H., Munatok H.I'., HemkoB K.W1. u apyrue; nox pen. TenskoBckoro C.A., AKIIMOHEpHOE
obuectBo «M3narenscrBo «IIpocsemenner». 2023 r.

2. Maremaruka. Anredpa: 8- kiacc: 6a30BbIN ypOBEHb: YUeOHHK, 8 Kitacc/ MakapblueB
O.H., Munmrox H.I'., HemikoB K.W. u npyrue; non pen. TenskoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3narenbcTBo «IIpocsemnienuer. 2023 1.

3. Maremaruka. AnreOpa: 9-if kacc: 6a30BbIi ypoBeHb: yueOHUK, 9 Ki1acc/ MakapbryeB
10.H., Munatok H.I'., HemkoB K.W1. u apyrue; nox pen. TenskoBckoro C.A., AKIIMOHEpHOE
obuectBo «M3narensctBo «IIpocsemenuer». 2023 r.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Maremaruka. AnreOpa: 7—9-¢ kiaccel: 0a30BBI  YpPOBEHB: METOIMYECKOE IMOcoOue K
npeaMeTHoN TuHuK yueOHukoB no anredpe FO.H. MaxkapsrueBa, H.I. Munatok, K.M. Hemkosa u
np./. — Mocksa: [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. OGpa3oBarenbHbI MOpTa

http://Ims-ast.w-alt.ru/school-login

2. Marepuansl o Mmarematuke B EnuHOW Koyuteknmmu IHQPOBBIX 00pa30BaTEIbHBIX
pecypcoB

http://www.mccme.ru

3. Bes anemenTapHas Matemaruka: CpenHssi MaTeMaTnyecKasi HHTEPHET-11IKoJIa

http://mat.1september.ru

4. EI'D no mareMaTHKe: MOATOTOBKA K TECTUPOBAHHIO

http://www.shevkin.ru/

5. Maremarudeckue 3Tioabl: SD-rpaduka, aHUMauUs U BU3yalU3alis MaTeMaTHUECKUX
CIOKETOB

http://wwwkvant.info

http://kvant.mccme.ru

6. OOpa3oBarenbHbIN MaTeMaTHUECKUi caldT Exponenta.ru

http://www.exponenta.ru

7. Hopran Allmath.ru — Best MmaTemarika B OJHOM MeCTe

http://www.allmath.ru

8. IIpukmnagHas MaTeMaTuke: CIIpaBOUYHUK MaTeMaTHUeCKUX (HopMyll, MpUMEpH! U 3aJa4uu
C PELICHUSMU

http://www.pm298.ru

9. Ipoext KidMath.ru — Jlerckas matemaTuika

http://www.bashmakov.ru

10. Omumnumanel W KOHKYPCHl MO MaTreMaTHKE Uil IIKOJIbHUKOB Bceepoccuiickas
OJIMMITNA/1a IIKOJIbHUKOB 110 MaT€MaTHKe

http://www.olimpiada.ru

11. Maremarndeckue OJIMMIMAIbl U OIMMIINAAHbIE 3a0a49H

http://www.zaba.ru
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MATEPUAJILHO-TEXHUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

1. APM yuwutens ¢ noctynom k cetu HTEepHeT.

CocraB kommiekta APM yuurens:

- HOYTOYK;

- MBIIIIb, KOJIOHKH, HAYIITHUKUA C MUKPO(OHOM;

- IPUHTEP;

- CKaHep.

2. TeneBu3zop.

3. MynbTUMEeIUHHBINA TIPOEKTOP.

4. DKpaH JEMOHCTPAIIMOHHBIH.

5. Mebens:

- CTOJI yYuTeNs — 2 1IIT;

- CTYJI y4uTess — 2 1IT;

- CTOJ yuyeHu4yeckul — 17 mt;

- CTyJI yYEHUYECKHH — 25 1mT;

- mKad KHIKHBIA — 4 1T,

- ceiid — 2 .

6. Jlocka mkonbHas — 1 .

7. 1eMOHCTpallMOHHBIE TUTAKATHI 110 alIre0pe U reOMeTpHH.
8. [leuaTHble U ANEKTPOHHBIC YUEOHbBIC U3TAHMUS.

9. IlevaTHble TUIAKTUYECKHE U YIEOHO-METOANIECKHIE U3JAHHUS.



KPUTEPUU U HOPMbI ONEHUBAHUSA OBYYAIOIUXCA 11O ®T'OC OO0

VYuyutens OlEHMBAET 3HAHMS M YMEHHUS YyUYalIMXCS C YYETOM WX HWHAMBHUAYaJIbHBIX
0COOEHHOCTEM.

1. Copepxxanue u 00beM MaTepuana, TMOJJICKAIIET0 MPOBEPKE, OIpeaeseTCs
nporpammoil. Ilpu mpoBepke YCBOEGHMsI MaTepuajia HYKHO BBISIBIISATH IOJHOTY, MPOYHOCTH
YCBOCHHUS YHALTUMUCS TEOPUH U YMEHHUS IPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX
CUTyalusX.

2. OcHoBHBIMU (hOpMaMU MPOBEPKU 3HAHUW U YMEHUH yyalIMXcsi IO MaTeMaTHKe
SBJISIOTCS MIUCbMEHHAs! KOHTPOJIbHAs paboTa U yCTHBIN OIpoC.

[Ipu oneHKe MHCbMEHHBIX U YCTHBIX OTBETOB YUYHUTENb B IEPBYIO OU€pellb YUHUTHIBAET
MOKa3aHHBIC ydaluMUC 3HaHUS U yMeHMs. OleHKa 3aBUCUT TaKKe OT HaJUYMs U XapakTepa
MOTPEIIHOCTEN, JOMYIIEHHBIX YYallluMUCS.

3. Cpenu morpenrHocTel BBIACISAIOTCS OMIMOKK M HemoudeThl. [lorpenrHocTs cunTaeTcs
OIIMOKOM, eclii OHa CBUIECTENHCTBYET O TOM, YTO YYCHHMK HE OBJaJie] OCHOBHBIMH 3HAHUSIMH,
YMEHHSMH, YKa3aHHBIMU B IIPOTPaMME.

K HemoueraM OTHOCSATCS MOTPEUIHOCTH, CBUIETENHCTBYIONINE O HEIOCTATOYHO IMOJHOM
WM HEIOCTAaTOYHO INPOYHOM YCBOCHHHM OCHOBHBIX 3HAHMM W YMEHUH WM 00 OTCYTCTBUU
3HAaHWW, HE CUUTAIONIMXCA B IMpOrpaMMe OCHOBHBIMH. Hemoueramu Takke CUUTAIOTCS:
MOTPEIIHOCTH, KOTOPhIE HE NMPUBEIN K UCKAXEHHUIO CMBICIA, IIOJYYEHHOTO0 YYECHUKOM 3aJaHUs
WM CIIoco0a ero BBIMOJHEHUS; HEaKKypaTHas 3aliCh; HeOpEeKHOE BHIMOTHEHUE YepTexka.

['panuna Mexnay ommuOKaMu M HEJIOYETaMU SIBJISIETCS B HEKOTOPOM CTENEHM YCIOBHOM.
[Tpu ogHUX OOCTOATENHCTBAX JOMYIIEHHAS YYAIIUMUCS MOTPEITHOCTh MOXKET PaccMaTpUBAThCS
YUHUTEJIEM Kak OlIMOKa, B IPYroe BpeMsl U MPH IPYTUX 00CTOSATENIBCTBAX — KaK HEJOYET.

4. 3amaHus JUIsi YCTHOTO U MHUCHMEHHOTO OIMPOCa YYAIIUXCS COCTOST M3 TEOPETHUECKUX
BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETHYECKUH BONPOC CUUTAeTCd Oe3yNpeuHbIM, €cId [0 CBOEMY
COJIEP’KaHUIO MOJTHOCTBIO COOTBETCTBYET BONPOCY, COJIEPKUT BCE HEOOXOIUMbIE TEOPETUUECKUE
dakThl 1 000CHOBAaHHBIE BBHIBOJIBI, & €T0 W3JIOKEHHWE M TMUChMEHHAs 3aliCh MaTeMaTHYeCKH
rPaMOTHBI ¥ OTJIMYAIOTCA MOCIEA0BATENbHOCTBIO U aKKYPaTHOCTBIO.

Pemenne 3amaun cuntaercs Oe3ympedyHbIM, €CIIM MPABUIHHO BBHIOpAH CIOCOO perieHws,
CaMoO pEILIEHUE COMPOBOKIAETCSI HEOOXOIUMBIMU OOBSCHEHUSIMU, BEPHO BBIMOIHEHBI HY)KHBIE
BBIUMCJICHHS] U TIPeo0pa30BaHus, MOMYyUeH BEPHBIN OTBET, MOCIEN0BAaTeIbHO U aKKypaTHO 3a-
MMCAHO pellleHuE.

5. OmeHka OTBeTa ydYallerocs NMpd yYCTHOM W TMHUCBMEHHOM OIPOCE MPOBOIUTCS IO
nATHOAIBHOM CHCTeMe, T.€. 3a OTBET BBICTABIAETCS OJHA W3 OTMETOK: 1 (mioxo), 2
(HeyAOBIETBOPUTENBHO), 3 (YAOBIETBOPUTENBHO), 4 (XOpOII0), 5 (OTIMYHO).

6. Yuutenb MOXET IOBBICUTH OTMETKY 3a OPUTHHAJIBHBIA OTBET HA BOMPOC WIH
OPUTMHAJILHOE PEIIEHUE 3a/1auyd, KOTOpPbIE CBUJIETEIBCTBYIOT O BBICOKOM MaTE€MaTHYECKOM
pa3BUTUHN YyYallerocs; 3a peuieHre OoJiee CIOXKHOW 3aJaud WM OTBET Ha OoJiee CIOXKHBIN
BOMIPOC, MPEATIOKEHHBIEC yJalIeMyCsl JOTIOJHUTEIHHO MOCIIE BBIMOJTHEHUS UM 3aJaHHH.

Kpumepuu owubox.

K rpyObIM OIIMOKAM OTHOCSTCS OLIMOKH, KOTOpbIe OOHAPYKMBAIOT HE3HAHUE
yqamumucs GOpMysl, TMPaBWI, OCHOBHBIX CBOWCTB, TEOpEeM M HEYMEHHE WX MPUMEHSTBH;
HE3HaHWE MPUEMOB PEIlIeHUs 3a/1a4, pACCMATPUBAEMBIX B YUEOHUKAX, & TAK)KE BBIYUCIUTEIHHBIE
OIIMOKH, €CJIM OHU HE SIBJISIFOTCS OMKCKOM.

K wHerpyObIM ommOKaM OTHOCSTCS: TOTeps KOPHS WJIM COXpPaHEHHE B OTBETE
MIOCTOPOHHET0 KOpHS; 0TOpachiBaHue 0e3 0ObSICHEHUI 0IHOTO U3 HUX U PABHO3HAYHBIE UM.

K Hemoderam OTHOCSTCS: HEpalMOHAIBHOE pPEIICHHE, OMUCKHU, HEJOCTATOYHOCTh WIIU
OTCYTCTBHE MOSICHCHHUI, 000CHOBAHHH B PEIICHUSX.

Oyenxa ycmHvlx 0meemos y4aujuxcsi.

OTBET OLICHUBAETCA OTMETKOM «5», €CIIA YUYEHUK:



MOJIHO PAcKphLI coepaHHe MaTepuaia B 00beMe, MPeayCMOTPEHHOM IMPOrpaMMOi U
y4E€OHUKOM;

U3JIOKUJI ~ MaTepuan  TPaMOTHBIM  SI3BIKOM B OINPEACNICHHOM  JIOTUYECKOM
MOCJIEIOBATEIbHOCTH, TOYHO UCTIOIb3Ysl MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MIPABWJIbHO BBIMOJHUI PUCYHKH, YEPTEKH, IPaQUKHU, COMTyTCTBYIOIUE OTBETY;

MOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUS  KOHKPETHBIMH
npuMepamMu, IPUMEHATh UX B HOBOW CUTYallUU MPHU BBIMOJTHEHUN TPAKTHYECKOTO 3aJaHMs;

MPOJIEMOHCTPUPOBAJI  YCBOGHUE pPaHEE M3YUYCHHBIX COIYTCTBYIOIIUX  BOIPOCOB,
c(OpPMUPOBAHHOCTH M YCTOWYUBOCTD UCIIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHM U HABBIKOB;

OTBEUA CAMOCTOSATEIHHO O€3 HABOSIIUX BOMPOCOB yUHTEIS. BO3MOXHBI OJHA - JIBE
HETOYHOCTU MPU OCBEUICHUH BTOPOCTENEHHBIX BOIPOCOB HJIM B BBIKJIAJKAX, KOTOPbIE YUEHHUK
JIETKO MCHIPABUII 110 3aMEUAHUIO YUUTEIS.

OTBeT olIeHUBAETCA OTMETKOM «4», €cii OH YAOBJIETBOPSET B OCHOBHOM TPeOOBaHUIM
Ha OIICHKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEAOCTATKOB:

B UBJIOKEHUU JOMyIIEHbl HEOOJbIINe MPOOenbl, HE HMCKA3UBIIME MAaTeMaTUYECKOe
COJIepKaHUE OTBETA;

JOTIYIICHBl OJMH - JBa HEJOYeTa MPU OCBEUICHMH OCHOBHOTO COJEp)KaHMSI OTBETA,
WCIIPaBJIEHHBIC 110 3aMEYAHUIO YUUTEIIS;

JOTIYIICHbI OmKOKa Wiau OoJjiee JBYX HEAOYETOB IPHU OCBEIIEHWU BTOPOCTEIECHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIIEHHBIC 110 3aMEUYaHUIO YUUTEIIS.

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

HETMOJIHO WJIM HETOCJEAO0BATEeIbHO PACKPBITO COJEpKaHHE Marepuaia, HO TOKa3aHO
oOmiee MOHUMaHUE BOIIPOCA M MPOJIEMOHCTPUPOBAHBI YMEHHS, TOCTATOUHbIE JUIsS JAlIbHEHUIIEro
YCBOEHHUSI TPOTrpaMMHOTO MaTepuasia (ompenencHHble «TpeOoBaHMSIMH K MaTeMaTUYeCKOU
MOJTOTOBKE yUaIIUXCA»);

UMENUCh  3aTPYJAHEHUsT WU JOMYUIEHbl OIIMOKU B  OMNPEACICHUH TOHSTHH,
MCIIOJIb30BAHUHM MAaTEMaTUYECKOW TEPMHUHOJIOTUH, YEPTEkKaX, BBIKJIAJKAX, UCIIPABICHHBIE TIOCIIE
HECKOJBKHX HaBOISIIUX BOIPOCOB YUUTEIS;

YUYEHUK HE CIpaBWJICS C MPUMEHEHHUEM TEOPHH B HOBOW CHUTYyallUH MPU BBINOJIHEHUU
MPaKTUYECKOTO 3a/IaHMsI, HO BBITIOJIHWII 3a/IaHUs 00s13aTE€ILHOTO YPOBHS CIIOKHOCTH TI0 JIaHHON
TEME;

MIPU 3HAHUHM TEOPETUUYECKOTO MaTepualia BBISIBICHA HEJIOCTATOYHAsI CHOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIONIUX CIIydasK:

HE PacKpBITO OCHOBHOE COJIep KaHHe yueOHOTo MaTepHana;

00HapyX€HO HE3HAHWE WM HEMOHMMaHUE YYCHHUKOM OOJbINeil uiau Hanbojee BaKHOU
YacTu yueOHOro MaTepuarna;

JIOTTYIIIEHbI OIMMOKA B OMPENEICHUU TOHSATHH, MPU HWCIOJH30BAHUUA MaTEMaTHYECKON
TEPMHHOJIOTHH, B PUCYHKAX, UepTeKaxX WU rpadukax, B BHIKIAJKaX, KOTOPbIE HE UCTIPABICHBI
MOCJI€ HECKOJIbKUX HABOIAIINX BOTIPOCOB YUUTETIS.

Oyenka nucoMeHHbIX pabom Y4auuxcs.

OTMeTKa «5» CTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKHUX PACCYKJECHUIX U 000CHOBAHWH PEIICHHS HET MPOOETIOB 1 OMHO0K;

B DPEIICHUH HET MaTeMaTHYEeCKHX OIMOOK (BO3MOKHA OJHAa HETOYHOCTh, OIMHUCKA, HE
SIBJISTFOIIASICS CIICJICTBMEM HE3HAHUS WJIM HETIOHUMAaHMs Y4eOHOTO MaTepuana).

OtmMmeTka «4» cTaBUTCS, €CIIU:

paboTa BBITIOTHEHA TMOJHOCTHIO, HO 0OOCHOBAHMS IIarOB PEIIEHUS HEIOCTATOYHBI (€CIn
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SBISUIOCH CIEIIMATFHBIM 00BEKTOM MPOBEPKH );

JIOTyIIeHa OJ{Ha OIIMOKa WM JIBAa-TPU HEJ0UYeTa B BBIKJIAJKAX, PUCYHKAX, YEPTEKaX WIH
rpadukax (€ciu 3TH BUIBI paOOTHI HE SIBISIMCH CHEIMAIBHBIM 0OBEKTOM IIPOBEPKH).

OTtMeTKa «3» CTaBUTCS, €CIIH:



JOMyIeHbl Oojee OaHON OmUOKH wWiIM 0oJiee IBYX-TpEeX HEAOYETOB B BBIKJIAJKAX,
yepTekax Wi rpadukax, HO Y4allUWCs BJIAJEeT 00sA3aTeIbHBIMA YMEHUSMU IO TPOBEPSIEMOM
TeMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

JIOTYIIEHbl CYIIECTBEHHbIE OINMOKM, TIOKa3aBIIMe, 4YTO Y4Yalluics He BIafeeT
00s13aTeIbHBIMU YMEHHUSIMU 110 IAaHHOM TE€ME B MTOJIHOW Mepe.

Oyenka mecmogvlx pabom y4auuxcsi.

OtmeTKa «5» CTaBUTCS, €CIU: yuaniuiics BeInoaHwI BepHo 90-100% paboTsr.

OtmeTka «4» cTaBUTCS, €CIU: yualuiics BepHo BbinoaHmi 70-89% paboTsl.

OtmeTtka «3» CTaBUTCS, €CIU: yJaluics BepHO BhIMOIHIIT 50-69% paboThl.

OtmeTKa «2» CTaBUTCS, €CIU: y4aliuiicsa BeInoaHuwI MeHee 50% paboTsl.
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